The aim of this study was to determine the diagnostic value of electrocardiogram in differential diagnosis of patients with nonspecific abdominal pain. This prospective observational study was conducted in a university emergency department over 2 weeks. One hundred twenty patients with complaints of abdominal pain were admitted to the emergency department. During the study period, a total of 120 cases were evaluated. The final emergency department disposition status of the 120 patients was 1 (0.8%) died in the emergency department, 28 (23.3%) were admitted to the general ward, 27 (22.5%) were admitted to other services, and 10 (8.3%) were admitted to the cardiology service and coronary care unit. The examination indicated that 38 (31.7%) patients with abdominal pain showed cardiac pathologies on their electrocardiograms; 3 (2.5%) patients with abdominal pain admitted to cardiology service had ST elevation, and 2 (1.6%) had electrocardiogram depression on their electrocardiograms. According to the results, the authors claim that the electrocardiogram played an important role in the treatment and diagnosis of patients presenting with abdominal pain in emergency medicine. For this reason, it was thought that emergency medicine specialists should understand the basis of the perception of abdominal pain and develop a focused approach to the initial evaluation of these patients.
Pain in the abdomen ranges from acute, life-threatening emergencies to chronic functional disease and to disorder of several organ systems. There are many causes of abdominal pain, such as infections of intra-abdominal viscus, gallstones and liver problems, peptic ulcers, constipation, diarrhea, inflammatory bowel diseases, and mesenteric ischemia. 1 Surprisingly, abdominal pain may not come from the abdo men. Some causes include heart attacks, pneumonia, pulmonary infarct urinary retention, and some skin rashes, such as shingles. [1] [2] [3] [4] It is favorable to perform electrocardiogram (ECG) on patients with abdominal pain initially to evaluate those multiple causes. Although all physicians recognize that angina or myocardial infarction can cause epigastric pain, the cardiac etiology is often missed in patients presenting with a chief complaint of abdominal pain. Relief of pain with the so-called gastrointestinal cocktail does not preclude myocardial ischemia. Patients with unexplained epigastric pain and a nontender abdomen benefit from ECG. Obviously, the ECG may be abnormal in a patient with an acute abdominal pain. Until the contrary is proved, emergency physicians should be aware of the cardiac causes of ECG abnormalities.
For this reason, emergency physicians should be experts in the use and interpretation of the 12-lead ECG.
The aim of this study was to determine the diagnostic value of ECG in differential diagnosis of patients with nonspecific abdominal pain.
Method
The Inonu University Hospital is an 850-bed tertiary referral hospital in the eastern region of Turkey. There are approximately 10 patients per day with "abdominal pain" mentioned in their presenting complaints at triage. This prospective observational study was conducted from June 1 to 15, 2010, at the emergency department (ED) of Inonu University research hospital in the city of Malatya, Turkey. This city is located on the east region at an altitude of 900 m, has a subtropical climate, and has a population of approximately 850 000 people.
The study was reviewed by Inonu University Medical School Ethical Committee, and their permission was granted.
Patients were included in the study if they presented with abdominal pain with a duration of less then 7 days, had no history of abdominal operations, and were fully cooperative with clinical examination. Patients aged 16 years and older presented to the study were included. Enrollment for the study occurred 7 days a week, 24 hours a day.
Ultrasound imaging, complete blood count, and biochemistry parameters were taken from all patients. Subsequently, laboratory parameters were checked (white blood count, C reactive protein, electrolytes, cardiac, liver and kidney parameters). All of the ECGs collected were reviewed by emergency physicians and cardiologists to validate the findings.
Results
During the study period, a total of 120 cases were collected. There were 67 male (55.2%) and 53 female (44.8%) patients included in the study. The mean age was 38.72 ± 17.64 years (range, 16-93 years).
Eighty-two patients (68.3%) were detected with normal sinus rhythm. The ECG was the important determinant, including 4 patients with ST elevations and 2 patients with ECG pattern suggestive of ST depression. Two (1.7%) patients with symptomatic atrial fibrillation were observed.
The final ED disposition status of the 120 patients was as follows: 1 died in the ED, 28 (23.3%) were admitted to the general ward, 27 (22.5%) were admitted to other services, and 10 (8.3%) were admitted to the cardiology service and coronary care unit.
Myocardial infarction treatment was applied to 3 of 10 patients in the cardiology service. As a result of angiography, it was detected that there was a single vessel in 1 patient and a single vessel and side branch disease in 1 patient. Consequently, as a result of coronary angiography, percutaneous transluminal coronary angioplasty plus stent was performed in 3 patients, and 1 patient underwent a coronary artery bypass grafting operation. Coronary artery stenosis between 30% and 60% was identified in a patient; intensive medical treatment was recommended. Of the remaining 5 patients, 3 were found to have noncritical stenosis, and 2 were found to have normal coronary arteries on angiography. As a result of cardiologic consultation, acute cardiac problems were not observed in patients entered in other departments of the hospital.
Of all the patients, 54 (45%) were discharged after treatment. Isolated abdominal symptoms (epigastric pain, nausea, vomiting) were found in 69 (57.5%) patients, of which 47 (39.2%) indicated cardiac symptoms (chest pain, dyspnea, syncope).
Blood counts were normal for 10 (16.7%) in clinical findings. Ultrasound examination indicated abdominal pathology in 49 (40.8%) patients. Table 1 is a summary of all patterns observed among these patients.
Discussion
Abdominal pain accounts for 5% of all ED visits and is an important component of emergency medicine practice in all centers. 5 Patients may have acute exacerbations of chronic problems (eg, peptic disease, pancreatitis in alcoholics, inflammatory bowel disease), acute surgical abdomens (eg, appendicitis, ruptured viscus, acute volvulus), or nonsurgical abdominal emergencies (eg, gastritis, biliary colic, gastroenteritis). 1 Generally, most patients with abdominal pain require hospitalization. 5, 6 In this study, the ratio of patients admitted to our hospital was 65 (54.2%). This ratio indicates that those pathologies causing abdominal pain are not limited to intra-abdominal organs but are also plausible for cardiovascular respiratory and neurological diseases, as they are for abdominal wall pathologies and toxic endocrine conditions with abdominal pain. 1, 3, 7 Many patients with acute myocardial infarction have atypical symptoms, and one half of patients with typical symptoms do not have acute myocardial infarction. For this reason, abdominal pain with atypical symptoms does not always lead the clinician to cardiac pathology. Culic et al showed that 16.1% of men and 13.3% of women with acute myocardial infarction had epigastric pain. 8 In our study, 8 of the 10 patients who were admitted to the cardiology department with abdominal pain and various levels of coronary artery stenosis enter tained a high risk of cardiac mortality. Therefore, it is highly favorable to perform ECG on patients with abdominal pain. The ECG is used frequently in the ED and other acute care settings; for example, numerous presentations may require a 12-lead ECG. For instance, the most frequent indication for ECG performance in the ED is the presence of chest pain; other complaints include dyspnea, syncope, and abdominal pain.
Electrocardiogram alterations may be observed in patients with abdominal pain diagnosed with abdominal pathologies. Some publications regarding this subject stated that those ECG alterations were only temporary and could imitate cardiac conditions, whereas other publications stated those cardiac conditions are in fact genuine. Transient and permanent ECG changes in patients with conditions such as cholecystitis, perforated duodenal ulcer, and pancreatitis have been reported, mostly consisting of T-wave inversions, ST segment depression, and ST segment elevations. [9] [10] [11] [12] [13] [14] [15] [16] [17] The reasons ECG changes are seen with acute abdominal pathologies are still unclear. There have been multiple hypotheses proposed, such as electrolyte alterations, coronary vasospasm, fat embolism, myonecrosis from the release of pancreatic enzymes, vagal reflexes, and hypovolemia. 10, 14 Nevertheless, cases of acute pancreatitis complicated with true acute myocardial infarction are very rare. 18, 19 In 2005, according to Korantzopoulos et al, the third report of myocardial infarction coexisting with acute pancreatitis was reported. 20 The patients' complaints in myocardial infarction may not always be typical. In particular, the clinical presentation of inferior myocardial infarction may be confused with abdominal symptoms. 1, 4 In our study, the patient who died in the ED did not have a coronary medical history. This patient entered our ED with epigastric abdominal pain which had started 2 hours before. The 34-year-old male patient, who had inferior ST elevation on his ECG, had a cardiac arrest at the seventh minute of his admission to the ED and did not respond to vigorous cardiopulmonary resuscitation.
In our study, 38 (31.7%) of the patients with abdominal pain showed alterations on their ECGs. This explains why 10 (8.3%) of those patients were admitted directly to cardiology services from the ED. Three patients were diagnosed with inferior myocardial infarction; cardiac enzymes were high on blood count (creatine kinase-MB fraction, aspartate aminotransferase, lactate dehydrogenase, troponin I).
After cardiology consultation, 3 patients with ST elevation on their ECGs, 2 patients with ST depression, 2 patients with atrial fibrillation, and 3 patients with T-wave inversions were admitted to cardiology service, and their treatments were continued. The patients with abdominal pain were not considered as cardiac emergencies although their ECG images showed abnormalities.
Our study showed that the ECG played an important role in the treatment and diagnosis of patients presenting with abdominal pain. Our study has some limitations that should be considered when interpreting the results. First, the study period was short (2 weeks). The study only involved 1 hospital; hence, generalizability to other settings cannot be assumed because of this, in area worthy of further research.
Conclusion
Emergency medicine specialists should understand the basis of the perception of abdominal pain and develop a focused approach to the initial evaluation of these patients.
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